A rapid and non-pathogenic assay for association of Mycobacterium tuberculosis gyrBA mutations and fluoroquinolone resistance using recombinant Mycobacterium smegmatis.
We developed a method involving recombinant Mycobacterium bovis bacillus Calmette-Guérin (BCG) and recombinant Mycobacterium smegmatis to determine which mutations in Mycobacterium tuberculosis (Mtb) gyrBA are associated with fluoroquinolone (FQ) resistance. The minimal inhibitory concentration (MIC) for FQ for recombinant strains with wild-type Mtb gyrBA was equivalent to that for strains with intrinsic gyrBA. Among 27 gyrBA mutations, the fold-changes in FQ MIC for M. smegmatis and M. bovis BCG backgrounds were comparable and were in part equivalent to those previously reported for recombinant Mtb strains. Mutations at position 90 or 94 of gyrA conferred strong and synergistic FQ resistance, which may be associated with the clinical observation that isolates carrying these mutations are the most or second most frequent. Sitafloxacin hydrate had the lowest MIC among the FQs tested in this study, which is similar to findings from a previous in vivo animal study. Most gyrBA mutations detected in clinical Mtb isolates could confer FQ resistance, but several mutations reduced bacterial growth rates. Overall, recombinant M. smegmatis appears to be a beneficial surrogate system to evaluate FQ susceptibility of virulent mycobacteria.